Mammary carcinogenesis in the rat by topical application of fluorenylhydroxamic acids and their acetates.
This work confirms the previous observation that a single application of N-hydroxy-2-fluorenylacetamide or N-hydroxy-3-fluorenylacetamide to the mammary gland of the rat induced a high incidence of tumors, whereas the corresponding arylamides, N-2-fluorenylacetamide (2-FAA) and N-3-fluorenylacetamide, were only weakly active. The results suggested N-hydroxylation of the arylamides as a prerequisite for mammary carcinogenesis. Since N-hydroxylation of 2-FAA by hepatic microsomes is catalyzed by the mixed-function oxidase containing cytochrome P-450 or the 2-methylcholanthrene-inducible cytochrome P1-450, we examined whether these cytochromes are present in mammary microsomes. In contrast to liver, neither cytochrome nor N-hydroxylation of 2-FAA was detected in the mammary gland of normal and 3-methylcholanthrene-treated rats. These experiments indicated that the N-hydroxylation of 2-FAA, although obligatory for induction of mammary neoplasia, is not performed in the mammary gland but may take place in the liver. We also examined the carcinogenicity of N-acetoxy-2-fluorenylacetamide and N-acetoxy-3-fluorenylacetamide for the mammary gland upon topical application. Since both acetates were carcinogenic and since the acetyl group of acetyl coenzyme A is transferred to fluorenylhydroxamic acids at pH 7.4, these esters may be ultimate carciogens in mammary carcinogenesis. Ovariectomized rats did not develop mammary tumors after a single application of the fluorenylhydroxamic acids, and administration of estradiol and fluorenylhydroxamic acids to the ovariectomized rats did not improve the tumor yield. These results indicate that induction of mammary tumors by fluorenylhydroxamic acids is under hormonal control.